Background: Globally, the prevalence of HIV among transgender women is much higher than that of the general adult population. This can be explained by the persistently low rate of consistent condom use among this population. This study was therefore conducted to explore factors associated with consistent condom use among sexually-active transgender women in Cambodia, specifically with their non-commercial partners.
Background
Transgender women, individuals who self-identify as female despite being assigned as male at birth, are a vulnerable population globally. They experience a high degree of social marginalization that results in mental health challenges, substance abuse, and exposure to violence-all risk factors for HIV and other sexually transmitted infections (STIs) [1] [2] [3] [4] [5] [6] . As a result of these risk factors, they have higher rates of HIV and STIs than cisgender individuals, those whose gender identity corresponds with sex assigned at birth. A 2013 global systematic review found the probability of HIV infection among transgender women to be 48.8 times [95% confidence interval (CI) 21.2-76.3] higher than that in the general adult population [7] .
Along with the psychological challenges that frequently lead transgender women to engage in sexual risk behaviors, such as condomless sex, they face societal judgment related to their gender identity. They are often discriminated against when applying for jobs and accessing health services [8, 9] . With the lack of employment opportunities, many transgender women turn to sex work [10] . The double stigmatization of gender identity and prostitution makes this population even less likely to access health services [7, 9, 10] . This lack of access has serious consequences, as the risk of HIV and other STIs is also higher among transgender women who are engaging in transactional sex [10, 11] . Sex workers may be less able to negotiate condom use because of weakened bargaining power, economic instability, low self-esteem, and other psychological problems [6, 9, 12] . Because of stigmatization, many transgender women experience financial isolation or destitution, and have had to make the difficult decision to engage in sex without a condom as an economic survival strategy [5, 10, 13] .
Condomless anal intercourse is an important risk factor for HIV and STI transmission [14, 15] . In a 2016 HIV prevalence study among transgender women in Cambodia, respondents who reported not using a condom at last anal intercourse had 3.8 times the odds of HIV infection [16] . Transgender women are more likely to be the receptive partner in a sexual encounter, increasing their risk of HIV and STIs if their rate of condomless anal intercourse is high [2, 8] . Multiple factors have been shown to be correlated with inconsistent condom use among men who have sex with men (MSM) and transgender women globally: HIV risk perception [17] , drug and alcohol use [4, 10, 18, 19] , depressive symptoms [4, 9, 18, 20, 21] , history of abuse [21] [22] [23] , low levels of education [18] , and having sex with a commercial partner [12, 20, 24] . In these studies, condom use is treated as a binary variable: consistent users were participants who reported always using condoms during anal intercourse, whereas inconsistent users did not.
Results from the few studies conducted on condom use among MSM and transgender women in Southeast Asia are consistent with the global findings. Having a higher perceived risk of HIV was associated with inconsistent condom use among MSM and transgender women in Thailand [17] . MSM and transgender women in Indonesia who reached a higher educational level, had fewer depressive symptoms in the past week, and had no history of abuse as a child were more likely to report consistent condom use [18] . Drug use and commercial sex decreased the likelihood of condom use [18] . These studies, however, did not differentiate factors based on type of sexual partners (commercial vs. non-commercial). They also mostly include both transgender women and MSM, not focusing on transgender women specifically.
Cambodia is an important context in which to explore factors associated with condom use among transgender women. The prevalence of HIV among transgender women in Cambodia is between 4.6 to 5.9% [11, 16] . This is double the rate among MSM (2.3%) [25] , and about 20 times that of the general adult population (0.3%) [26] . Transgender women in Cambodia also report inconsistent condom use more frequently than MSM, have engaged in sex work at higher rates, and admit to sexual intercourse with both men and women [16, 27] . Despite their higher risk profile and unique characteristics, until 2012, transgender women were not recognized as a separate group from MSM [16] . Therefore, public health interventions targeted specifically at transgender women are less developed than those for other key populations [28, 29] .
In this population, consistent condom use with commercial and non-commercial partners varies widely. Weissman et al. (2016) found that 84% of participants used a condom during last sex, whereas Yi et al. (2017) reported 62% [11, 16] . Unlike other studies that show decreased condom use among non-commercial partners, in Weissman et al. (2016) , consistent condom use among commercial and non-commercial male partners in the last six months was equal, at around 45% [16] . On the other hand, participants surveyed in Yi et al. (2017) were more likely to consistently use condoms with commercial partners in the last three months [11] .
Like these two studies, most research focuses on condom use generally, or specifically with commercial partners [4, 5, 16] . There is a paucity of research on factors associated with condom use in non-commercial relationships. Past studies identified that an important gap in the literature is to understand condom use based on partner types and sexual acts [16] . This study was therefore conducted to explore factors associated with consistent condom use among sexually-active transgender women in Cambodia, specifically with their non-commercial partners.
Methods

Study sites and participants
Data used for this study were collected as part of a National Integrated Biological and Behavioral Survey conducted between December 2015 and February 2016 in the capital city of Phnom Penh and other 12 provinces of Cambodia as a partnership between the National Center for HIV/AIDS, Dermatology and STD (NCHADS) and a consortium of HIV/AIDS Flagship Project (KHANA, FHI360, PSI). The 13 city and provinces selected are high priority sites for HIV intervention programs, as they have a large population size of transgender women and higher burden of HIV. The Respondent Driven Sampling (RDS) method was used to recruit study participants, and the Strengthening the Reporting of Observational Studies in Epidemiology for RDS Studies (STROBE-RDS) statement was used as a guide for this study [30] .
Transgender women were recruited in six locations in Phnom Penh and 14 locations in the remaining 12 provinces. The number of locations was determined based on the proportion of the required sample size and estimated population size of transgender women in each site. Individuals would be included in the study if they were: (1) aged 18 years or older, (2) biologically male at birth and currently self-identified as female, (3) reporting having sexual intercourse with at least one man in the past 12 months, (4) willing to participate in the study and able to provide a written consent, and (5) able to communicate in Khmer, the national language of Cambodia.
The initial participants (seeds) were recruited at drop-in centers, community centers, private houses, or offices of community-based NGOs convenient to the participants. Initially, an outreach worker working at each study site selected four seeds (two for the age group of 18-24 and the other two for the age group of 25 or older). To be selected as a seed, an individual must meet the eligibility criteria determined by using an eligibility screening tool and have a well-established social network knowing at least 10 transgender women within their given location. Three coupons were provided to each eligible seed to refer three transgender women. For a successful referral, seeds would receive an incentive of US$2. They were expected to reach three to six recruitment waves in each site. The data collection team would recruit additional seeds based on the above criteria if the enrollment was halted because the initial seeds did not recruit participants or all recruitment chains had dried up (i.e. stopped recruiting).
Training and data collection
All research team members attended a three-day data collection training that covered a review of the study protocol, confidentiality and privacy protection measures, and interview techniques. The team had an opportunity to rehearse study procedures and questionnaire administration through a pretest. Data collection team leaders conducted regular daily review sessions with interviewers to review progress and communicate any problems that may emerge during the data collection.
Two data collection teams were formed with eight members each; they included one field supervisor, one counselor, one lab technician, and five interviewers. Participant eligibility screening was performed by the field supervisor of each team. Each consenting participant was assigned a unique personal identification number that was used to link all data collected from each participant, but the number was not linked to any participant personal identifiers. Prior to data collection, each participant was requested to provide a written informed consent that they understood the study procedures, potential risks and benefits, and their rights to decline or withdraw themselves from the study. The participant was then interviewed in a private room using an Android tablet. Each participant received US$4 in cash for their time and transport compensation with a package of three condoms.
Questionnaire development
The questionnaire was initially developed in English, translated into Khmer, and back-translated into English. Important stakeholders working on HIV key populations and representatives of transgender women communities in Cambodia were consulted to validate the questionnaire. The questionnaire was pretested with 20 transgender women in Phnom Penh, who were later excluded from the main study, as part of the data collection training to ensure that wording and contents of the questionnaire were culturally acceptable and clearly understood by the participants.
The questionnaire was constructed based on items adapted from recent community-based surveys among HIV key populations in Cambodia [11, 16, 31, 32] and the most recent Cambodia Demographic and Health Survey [33] . Socio-demographic characteristics of the participants included age, study sites (urban, rural), marital status, main occupation, completed years of formal education, average monthly income in the past six months, duration living in the current city, perceived family economic status, and gender identity. Participants were also asked about gender expression and utilization of gender-affirming hormones and surgeries.
HIV risks included participants' sexual behaviors and condom use with different types of partners in the past three months. Participants' substance use behaviors were also assessed, including alcohol and different kinds of illicit drugs (amphetamine-type stimulants, heroin, marijuana, etc.). For STIs, participants were asked about their experiences of several symptoms in the past three months such as cuts or sores, swelling in the genital area, abnormal urethral discharge, symptoms on the anus, and symptoms in the mouth/throat as well as care seeking behaviors for the most recent symptoms.
To measure access to community-based HIV programs, participants were asked whether they had received any of the following services from a community-based organization in the past six months: (1) condom and lubricant distribution, (2) screening for HIV and STIs, (3) HIV and sexual reproductive health education, (4) other health services such as HIV and STI treatment, (5) legal aid services, and (6) online services developed for transgender women (websites, Facebook pages, hotline calls, etc.).
Data analyses
Stata (StataCorp LP, version 14.1) was used for data analyses. The RDS-adjusted percentages with 95% CI were calculated using Stata's "rds_network," "rds," and "bootstrap_b: rds," which was adapted from www. respondentdrivensampling.org. Since RDS technique does not work with continuous variables, all continuous variables were converted into categorical variables. Individual weights based on the outcome variables were created using RDS' Stata command and used in both bivariate and multivariate analyses. Weighted bivariate analyses were conducted using χ 2 test (or Fisher's exact test when a cell count was smaller than five) to compare the proportion of consistent condom users by socio-demographic characteristics, substance use, HIV risks, and access to community-based HIV programs.
A weighted multivariate logistic regression model was constructed to explore independent factors associated with consistent condom use, defined as always using condoms with male non-commercial partners (partners with whom the sexual acts were not in exchange for money or gifts) in the past three months. Variables associated with consistent condom use in bivariate analyses at a level of p-value < 0.25 were included simultaneously in the model. Adjusted odds ratio (AOR) were obtained and presented with a CI and p-value.
Ethical considerations
This study was approved by the National Ethics Committee for Health Research (NECHR) of Ministry of Health in Cambodia (No. 420 NECHR) and FHI 360's Protection of Human Subjects Committee (PHSC No. 713897). A written informed consent was obtained from each participant. Privacy and confidentiality of participants were strictly protected by conducting the interviews in a private room and removing all personal identifiers from the study documents. Figure 1 shows the overview of RDS recruitment of transgender women in the national survey. In this Figure, there are 1375 nodes, representing 1375 transgender women included in the survey, derived from 80 initial seeds plus 1295 recruits. Of these 80 seeds, 76 had referred at least one of their peers. During the recruitment, 3267 coupons were distributed (three coupons per initial seed and recruiter), and a total of 1371 coupons were returned, giving the coupon return rate of 42.0%. Of people who returned with the coupons, 1295 (94.0%) participated in the study. The longest wave of the recruitment was 10, with a median wave of three [interquartile range (IQR) [2] [3] [4] [5] . The median number of 'personal networks' (the number of transgender women each participant had a social relationship with) was 10 (IQR [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . Of the successful 76 seeds above, the median number of recruited participants per initial seed was 11 .
Results
Respondent driven sampling (RDS)
Characteristics of participants
This study included 1202 transgender women who reported having anal intercourse with at least one male non-commercial partner in the past three months with a mean age of 26.0 (SD = 7.0). Of the total, 41.5% reported always using condoms in anal intercourse with male non-commercial partners in the past three months, classified as consistent condom users. Reasons for not using condoms included being in a relationship (41.6%), partner not being infected with HIV or an STI (18.5%), being under drug influence (3.2%), condoms being unavailable (17.0%), better sensation during sex without condoms (13.5%), and partner's refusal (10.7%). Sources of condoms included outreach workers of an NGO (73.1%), pharmacy (45.6%), condom sale representative (15.7%), hotels/guesthouses (10.1%), grocery stores (12.1%), minimarts (9.2%), condom outlets (2.3%), or other sources (2.7%).
As shown in Tables 1, 83 .0% of the participants were residing in an urban community. More than two-thirds (78.1%) were never married and not living with a partner, and 46.0% had attained at least 10 years of formal education. The proportion of consistent condom users was significantly higher among participants living in urban communities and participants who had attained at least 10 years of formal education. Table 2 shows that 22.3% of the total participants reported not drinking any kind of alcohol, and 29.0% reported drinking alcohol two times or more per week in the past three months. Of the drinkers, 25.7% reported drinking five or more cans of beer or glasses of wine on a typical day. Regarding illicit drug use, 10.3% reported using some kinds of amphetamine-type stimulants (ATS), 0.8% using other drugs such as heroin/opium or marijuana in the past three months, and 10% using drugs before or while having sex. The proportion of consistent condom users was significantly higher among participants who reported using alcohol four times or more per week, using an illicit drug, and using drugs before or while having sex in the past three months.
Substance use
HIV risk behaviors
As shown in Tables 3, 85 .7% reported receptive roles in anal intercourse with men in the past three months. More than one-third (34.0%) reported having anal sex with men in exchange for money or gifts in the past three months, with 22.5% having ≥2 male commercial partners and 17.6% always using condoms with this type of partners in the past three months. More than two-thirds (n = 821, 68.4%) perceived that they were likely or very likely to be HIV infected; of whom, 15 (1.8%) reported that they were living with HIV, and 73.3% (n = 11) of those living with HIV were on ART. Less than half (42.9%) reported having been tested for HIV in the past six months, and 14.7% having an STI symptom in the past three months. The proportion of consistent condom users was significantly higher among participants who reported not always using condoms with male commercial partners in the past three months, reported having been tested for HIV in the past six months, and perceived that they are likely to be HIV infected.
Access to community-based HIV services
Of the total, 35.2% had been reached by at least one form of HIV services provided by community-based NGOs. The major services they had received included condom and lubricant distribution (39.4 and 28.2%, respectively), HIV education (36.5%), and general online HIV services (34.9%). The proportion of consistent condom users was significantly lower among participants who had been reached by community-based HIV services including HIV education, condom and lubricant distribution, HIV/syphilis testing, and different kinds of online services (see Table 4 ).
Factors associated with consistent condom use
Results of the multivariable logistic regression analysis are shown in Table 5 . After adjustment, the likelihood of consistent condom use was significantly higher among participants who resided in urban communities (AOR = 1.7, 95% CI = 1.1-2.6), had attained at least 10 years of formal education (AOR = 1.8, 95% CI = 1.2-2.7), perceived that they were likely or very likely to be HIV Fig. 1 Overview of Respondent Driven Sampling recruitment of the study participants. Notes: One node represents a transgender woman participant. Each line connecting node represents one 'wave' of recruitment. Of each network, the top node represents the initial seed infected (AOR = 2.9, 95% CI = 2.0-4.1), reported drinking alcohol two to three times per week in the past three months (AOR = 3.1, 95% CI = 1.1-8.3), reported using ATS (AOR = 1.9, 95% = 1.1-3.8) or other drugs (AOR = 7.6, 95% CI = 1.5-39.5) in the past three months, and reported not always using condoms with male commercial partners in the past three months (AOR = 4.3, 95% CI = 1.8-10.4) compared to that among their respective reference group. The likelihood of consistent condom use was significantly lower among participants who reported having been reached by community-based HIV services in the past three months (AOR = 0.6, 95% CI = 0.4-0.8) and having visited websites developed specifically for transgender women in the past six months (AOR = O.4, 95% CI = 0.2-0.7) compared to their respective reference group.
Discussion
In this study, 41.5% of participants reported always using condoms in anal intercourse with male non-commercial partners in the past three months. The two previous studies of Cambodian transgender women's sexual behaviors, which also used RDS method, reported on condom use with commercial and non-commercial partners. Weissman et al. (2016) found that condom use was about the same-around 45%-with both kinds of partners over the previous six months [16] . On the other hand, participants surveyed in Yi et al. (2017) were more likely to consistently use condoms with commercial partners in the past three months (60% vs. 38% with non-commercial) [11] . These variations could indicate that some transgender women are better able to negotiate condom use with commercial partners. There are also structural elements to condom use within sex work: Table 2 Substance use among transgender women who reported always and not always using condoms with male noncommercial partners (n = 1202)
Substance use Condom use with male non-commercial partner in the past 3 months
Crude n (%) RDS-adjusted % (95% CI) RDS-adjusted % (always) RDS-adjusted % (not always) P-value Table 3 HIV risks among transgender women who reported always and not always using condoms with male non-commercial partners (n = 1202)
HIV risks Condom use with male non-commercial partner in the past three months
Crude n (%) RDS-adjusted % (95% CI) RDS-adjusted % (always) RDS-adjusted % (not always) P-value [12, 13, 18, 34] . The reasons for differential condom use by partner have been explained in multiple ways in other studies-because of discrimination they have faced, transgender women may want to affirm their gender identity, and their partner's desire for them by having condomless intercourse [13, 34] . Condoms can also undermine the feelings of intimacy with romantic partners, a factor not unique to transgender relationships [12] . We also found that participants were more likely to use condoms with non-commercial partners if they did not always use condoms with commercial partners. This introduces an element of risk calculation into the condom use decision-making. If transgender women use condoms with commercial partners, they may feel that they are protected from HIV and other STIs, so they are freer to engage in condomless intercourse with their non-commercial partners. This interpretation is consistent with our findings related to perceived HIV risk. Although these studies mostly recruited participants through word-of-mouth outreach, they did not employ RDS analyses to correct for the non-random sample. Therefore, their conclusions must be interpreted as not fully comparable with our RDS-adjusted estimates.
In this study, we found a dose-response effect in the relationship between self-perceived HIV risk and condom use with non-commercial partners. The lower the participant's perceived risk of HIV, the lower the odds of consistent condom use with non-commercial partners. This means that our participants' condom use with non-commercial partners matched their risk perception. A 2017 study in Thailand found the opposite-that increased HIV risk perception was associated with inconsistent condom use [17] . The Thai data reflected that the participants may not have taken their perceived HIV risk into account when practicing condomless intercourse. On the other hand, our participants could assess their HIV risk more accurately and act accordingly. However, this is only perceived risk-transgender women in our sample could be assuming that, in engaging in condomless intercourse with their non-commercial partners, they are safe from HIV and other STIs.
Although not all of the results were statistically significant, we found a trend that the more alcohol consumption within the past three months, the higher the odds of consistent condom use with non-commercial partners. This finding is inconsistent with numerous other studies that demonstrated a decreased likelihood of condom use with drug and alcohol use [6, 12, 18] . We assessed alcohol intake by asking the number of days they drank on a given week. We did not specifically ask participants when they drank alcohol, however, so the alcohol consumption could have been during sexual encounters with commercial partners, or unrelated to sexual intercourse in general. Future studies should employ more accurate alcohol measures that take into account alcohol dependence or problematic alcohol use.
Finally, we found that participants who had been reached by community-based HIV services in the past three months had a lower odds of consistent condom use with non-commercial partners, as compared to participants who did not receive the services. This may reflect a failure of community-based HIV programs to teach HIV prevention behaviors adequately. However, there is not enough data to jump to this conclusion. Perhaps the participants who were not reached by the programs were not very sexually active or engaged less in sexual risk behaviors such as multiple sexual partners, for instance. Moreover, some service seeking behaviors, such as HIV testing or searching for online HIV services may indicate a higher risk profile, which is consistent with a lower rate of consistent condom use.
Some limitations of the study should be noted. This study included only the capital city and 12 provinces with a large population size of transgender women and higher burden of HIV. These city and provinces are prioritized sites for HIV intervention programs. Therefore, findings from this study may not be generalized at a national level. Specific to our RDS methodology, the initial seeds of participants were identified and recruited by outreach workers working for community-based NGOs, which could be biased towards transgender women who are participants in their programs and therefore more educated on sexual health. In addition, participants were more likely to be more socially connected than non-participants and were more likely to recruit people who were like themselves, and therefore, non-independence may be an issue. However, we have tried to account for some of these limitations by accounting for networks in our analyses. Furthermore, with RDS, after a certain number of waves, the characteristics of the participants would become independent from those of the seeds. Another limitation is the self-reporting measures on sensitive issues such as sexual behaviors and substance abuse that may have encountered over-and under-reporting biases. Finally, the monetary incentive given to the participants to recruit seeds may have affected their genuine motivation to partake in the study to certain extent and influence their responses. Nevertheless, sufficient due measures were taken in data collection procedures to minimize these potential effects.
